Simultaneous bindings of ATPase inhibitor and 9K protein to F1F0-ATPase in the presence of 15K protein in yeast mitochondria.
Yeast mitochondrial ATP synthase has three regulatory proteins, ATPase inhibitor, 9K protein, and 15K protein. The 9K protein binds directly to purified F1-ATPase, as does the ATPase inhibitor, but the 15K protein does not [Hashimoto, T. et al. (1987) J. Biochem. 102, 685-692]. In the present study, we found that 15K protein bound to purified F1F0-ATPase, forming an equimolar complex with the enzyme. The apparent dissociation constant was calculated to be 1.4 x 10(-5) M. The ATPase inhibitor and 9K protein also bound to F1F0-ATPase in the presence of ATP and Mg2+, and the dissociation constants of their bindings were about 3 X 10(-6) M. They bound to the enzyme competitively in the absence of 15K protein, but in its presence, they bound in equimolar amounts to the enzyme. The ATP-hydrolyzing activity of the enzyme-ligand complex was greatly influenced by the order of bindings of ATPase inhibitor and 9K protein: when the ATPase inhibitor was bound first, the activity of the enzyme was inhibited completely and was not restored by 9K protein, but when 9K protein was added first, the activity was inhibited only partially even after equimolar binding of the ATPase inhibitor to the enzyme. These observations strongly suggest that the 15K protein binds to the F0 part and functions to hold the ATPase inhibitor or 9K protein on the F1 subunit.